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The present invention relates to a distributee computer system and relates particularly, but not 
exclusively, to a multimedia distributed cbiect-based conference system 

The object-based aooroach to system development <s becoming wen-established. The basic idea <s to 
program the system m terms of software obiects. each having its own data and methods for operating on 
the data. Obiects intercommunicate by means of messages. An advantage m encapsulating data and 
metnods m this way is that the resulting system .s relatively easy to maintain and develop. An example is 
NewWave Man (pro'dsced and sold by Hewiett-Packaroi which , s an obiect-based electronic mail applica- 
tions program m which messages anc message components, such as text, distribution lists, etc. are treated 
as obiects. 

An object can be regaroed as a discrete entity which can individually be moved, copied, destroyed etc 
An obiect is initially some data stored on disc or other med.um. if object management software w, S nes to 
pass a message to it. one or more processes mil be initiated which read the data as part of initialization' if 
an obiect is fully defined by its data and has no processes associated with .t. it .s said to be "inactive" if an 
obiect has one or more processes associated with .t and .s defined by the state o» that process or 
processes and data then it is said to be "active". 

A distributed object based system , s one .n wh.cn several workstations are interconnected over a 
network and messages between obiects of the system can be sent over the network. Obiects themselves 
may also be transmiss.bie over the network. A network may comprise several interconnected intelligent 
workstations or a central computer connected to several terminals (workstations) or several interconnected 
server machines with intelligent workstations .-.onnected to each server, or a mixture of these possibilities. 
The term "workstation" is intended to be applicable to an of these possibilities. 

In a distnouted object based system there are benefits .n splitting sharable semantic and presentation 
parts so as to enable more than one user to access the semantic part of a shared obiect. For example in 
the context of a distributed conferencing system a whiteboard obiect would have a semantic part defining 
the state of the object and a presentation part for defining the appearance of the object to be displayed to a 
user and for enabling the user to make input. Several users may have access to a presentation part for 
viewing the whiteboard object so that they can each mane contributions in a manner similar to a group of 
people clustered around a real whiteboard. 

The workstations may be arranged m a client-server arrangement w.th semantic obiect parts stored on 
server machines and presentation obiect parts stored on client machines. Alternatively, semantic obiect 
parts may be distributed around user machines on a network of intelligent workstations. 

According to the present invention we provide an obiect based distributed computer system comprising 
a network of workstations and means for transmuting obiects oetween workstations characterized by obiects 
including a first object type for storing data and a second obiect type for presenting data to a user, wherein 
obiects of the second type reference an associated obiect of the first type to enable a plurality of users ol 
workstations to access data of the obiect of the first type, comprising means for transmitting an obiect of 
the second type between workstations thereby to create a reference to the associated obiect of the first 
type for each workstation receiving an object of the second ;ype 

The present mvention provides an effective way of enabling further users to have access to a semantic 
obiect part, either for the purpose of autonomous working or for the purpose of participating in a joint 
activity. 

in the embodiment to be described, the system comprises means for copying an object of the second 
type between workstations. In that embodiment transmitted objects ol the second type include an identifier 
for :he associated obiect of the first type. 

The system according to the present invention may be m the form of a conferencing system comprising 
means enabling users of the workstations to participate « a meeting over the network wherein obiects of 
the f.rst type store meeting data and obiects of the second type are for presenting meeting data. The 
invention also provides a method of convening a meeting using such a system comprising transmuting an 
obiect of the second type between workstations thereby to create a reference to the associated obiect of 
the first type for each workstation receiving an obiect of the second type. 

it is believed that poor communications are a m a) or cause of the poor performance of distributed teams 
of Deople working on a given pr 0) ect. The present invention aovantageously provides an improved 
conference system for facilitating distributed meetings. 

A particular embodiment of the present invention w.H now be described, by way of example, with 
reference to the accompanying drawings in which- 

Figure 1 is a diagram of a distributed system according to the present invention: 
Figure 2 shows the maior components of a server ana workstation of the system: 
Figure 3 shows a voice, and data network structure: 
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windows. 

A oossibie video network »s shown in Figure 5 The video network »s based on a central video switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHP earners 
ana transmitted over standare analogue cabling 56. The video sw.tcn 5J >s a conventional cable television 
switch. Several sucn switches can be cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for comcessing and decompressing viaeo 
signals (a "cooec"* may be used and the signals are transmitted using ISDN teiepnene lines. 

The architecture of ;he object-based system 10 will now t;e described. 

With reference to Figure 6. me structure of one user's portion of the system is represented. The 
functions of the objects are as follows: 

a Venue object (V) »s an electronic meeting place allowing control over media channels and providing a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Booth object (PB) controls the creation of Venue objects and oversees the setting uo. 
maintenance ana closing down of conferences. The P8 comprises a processor for handling incoming and 
outgoing calls: 

a Connection Manager object (CM> controls driver components <0- ... D„) which handle media 
connections for the system 10: 

a Directory object fD) which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
whiteboard function. 

Figure 6 >s a conceotual representation of the system i0 and the arrows represent inter-object 
communication. In the embodiment being described, the system comprises client workstations C and 
servers S and most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centraiued and distribution • oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and P6-c means a Phone Booth client objec:. 
and so on. 

In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave Client workstations. 

The client workstations are each running an object-tased system of the type described m European 
Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached' Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
m objects can be copied. During a copy operation, the container of the ooject to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object which is to 
receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising' it. 
Serialising an object involves converting it to files, say DOS files, containing the data of the object and 
information about its properties and its child objects. 

Server objects are not linked by parent-child links ;n the manner m wh.ch client objects are so linked. 
AH client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 »s an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits «s a machine identifier M I D comprising a 32 bit server IP address 
and a 32 bit machine IP address. For a server object the server IP address and the machine IP address w.il 
be the same whereas for a client object these w.H be different, if there «s only one domain per machine, the 
domain identifier D 1.0 is zero. The object identifier 0 I 0 comprises a 32 bit generation count and a 16 bit 
tag. The »6 bit tag umouely identifies me object within the relevant storage domain. Since tags are reusable 
when an object >s deleted a generation count is used to ensure that each object is uniquely-named m time. 
The generation count is simply the time m seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to send a message to its associated server 
obiect informing the server ooject that the client object is now active s.e a Here Am I message. Until then. 
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Figure 4 shows video facilities for a client workstation. 
Figure 5 shows a video network structure; 
Figure 5 illustrates the mam objects m the system 

Figure 7 ;.lustrates the functionally split nature cf tne octets ,n the sytem 

s r, 9 ure 8 shows the maior components c/ the system infrastructure 
Figure 9 shows a typical Venue: 

Figure 10 shows a CoMedian directory: 

Figures 1 1 - illustrate message sequences for system operations- 
fgures 1 5 - 27 show screens dur.ng a typical user session 
■o The mam components of a multi-media distnbutea «oaa+a*e? -nni«*^ 

■invention will first be described. '-Conferencing system according to the 

Referring ;o Figure 1. a mult.med.a distribute* *hiect-h a «H i- 

present mvention ,s ,nd,cated at i 0 . The system i 0 com'™.. <l SyStem acc ^'"9 «o <ne 

network ,2 may be a w.de area network WAN, 'r,'! * S C ° nneCte<3 ° V6f 3 nerw0fk ' 2 Th * 

, network (MAN). Cent workstations C are « £ ^ £ ™ ^ » 3 «• 
Servers S communicate w„h each other b, opening virtual ZuZkJ QU " eS * Server S 

pr-nc ID ie. ciien, workstat.ons C could common ca* n„J, 1 2 C h o , h k" ^ ^ A ' th0ugh ,n 
and therefore each client workstation C has on^on^LTc^In^, Cfea ' 6S PraCt ' Ca ' ° r ° blems 

c:-en, workstations ,o communicate w„h each othe, Zt!sT '° '° Cal 5 10 ^ 

?c Referring to Figure 2. each server S comprises: 

hardware 14. such as an HP9O00 300 HP-UX "mnuter imp , , . 
Company): -mputer iHP ,s a trade mark of Hewlett Packard 

operating system software 16. such as HP-UX software- 
Remote Obiect Access Manager (ROAM) software ift f«, ~ 
« workstations C connected to the server S and other" serve" 0 n £ ££T* COmmun,ca " ons 
COM software 20 providing object management facilities 
server obiects 21 which are obiects to *p ch«^ 1-.=, 
oo,ect parts mentioned ,n the m.rodLctlon UMr$ *"« ^ jcorr.spond to the semant.c 

Each client workstation C comprises: 
■>o hardware 22. such as an IBM-AT compatible PC 

operating system software 24. such as OOS software 

windowing software 26. such as MS Windows aoptications software 

presentation obiect parts mentioned m the mtroduct.cn ' ° tS 32 corre5 ' 3c ' 1d » the 

>o server S. °* ,,ansm '««» over the network 12 /.a the associated 

The system to provides multimedia facilities to u «er« p„ »« mnl4 , 

" o,c : ~ v" - t» ~t ,,c ' ks,aw c m *> "~ 

A possible voice and data network structure 40 ,« ch ^ n „ c ° acuities, 

and 8. a networked PC server 42 ,s con^^ IITpa^Z PC S " 6S 065,9,13,6(1 A 

s muiti-port telephone interface cards (such as the vbx ™ S S6fV8r C ° nta ' nS °° e ° f more 

PABX , s control by the PC server 42 and users T ^ Na,Ura ' "*■>■ The 

wA Each ot the sites A and B comprises a LAN and a LAN WAN bridge .nter^nec-g the LAN with a 

in use the PC server 42 rece.ves commands from servers S ,„ 
telephone conference calls. To the PAex the P r „ a !? ' " P ™ aM and close 

therefore ,a. other users adding th'em^o * ™« «-»~ «' «" «" 

In order to conduct conferences over a wtder ar^ pr ea 

,Be c,,em c * -» ^ ™ ,„ „ e „ v , oeo ,„. 
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Button Appearance 



Meaning 



fled 



No button 

White, unhighhghted 
Slack 



This person does not have this meoia channel available. 

The media channel is available, but not cnosen for use. 

The media cnannei has been selected, but is inactive because the person 

is not present m the Venue or the connection has not been completed yet. 

The media channe.' is being used. 



The lower portion of the Venue is taken up by the shared object area 73. This acts as a shared foiaer. 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m me shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standarc NewWave objects, it is possible to move objects 
into and cut of the shared object area 73 of the Venue-client object. Moving a functionally-split ooject such 
as a Whiteboard object into the shared object area 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-chem object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-cfient object is then serialised by the Venue-client 
object and sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disolay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
object by any of the users cf the Venue cause a copy of the Whiteboard-client object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents or the Wniteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the copies held on the other users* machines. 
This is a consequence of the non-functionaily split nature of NewWave objects and »s an impiememational. 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
with a directory 90 of oossibie meeting participants as shown in Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adds that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-;heckmg the bcx beside the name of that person m trie area 
94 Taking the Cancel option means that none of the changes made Since the window for the directory 90 
was brought up will be implemented. The Convene option witi be described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager obiect handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests curing use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system: 
- detects wnen resources fail 

* monitors resource channel availability f:e. monitors, microphones, speakers, cameras): 
sets up connections cetween peopie using o»fferent meaia* 
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workstation 3 to the Phone eooth server object PB-s. if (he mvitancn .s accepted a Create Venue message 
(referenced 6) is sent from the Phone Booth server object PB-s to the Phone 8ooth client object PC-c 
which causes k to create a new Venue client obiect V-; on client workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue ■ client object V-c" to notify it of the identity of the Venue 
5 server object v-s. The new Venue client object V-c then sends a message [referenced 8) to the Venue 
server ooject V-s requesting information about the contents of me Venue. The reply from the Venue server 
cbiect V*s is referenced 9 in Figure 13. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as also to create a new Venue-client object v-c on mat workstation and these messages are 
io referencea 10-13 m Figure 13. 

Finally, the Venue server object V-s sends a request referenced Ui to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced 15). 

The users of client workstations A ana 8 can then communicate ussng the newly created Venue 
-*5 it is also possible to convene an existing Venue by selecting the Convene option within the Venue. 
This inmates a sequence of events whicn will t>e described with reference to Figure 14. Again, a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option is referenced i m Figure 14. Th.s causes the- Venue client 
object V-c to send a Convene Request message (referenced 2) to the Venue server object V-s which 
:o notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 wh.cn 
identifies the intended meeting participants. The Phone Booth server ooject PB-s sends a Ring message 
'referenced 4) to the Phone Booth client objects PB-c on the workstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations .nv.t.ng the users to partake in a 
meeting. When these users accept or decline the invitation th.s causes a reply message (referenced 5) to 
«?5 be sent from each Phone booth client object PB-c* to the Phone Booth server object PB-s. 

The next step »s for the Phone Booth server object PB-s to instruct (message referenced 6) the Phone 
Booth client objects PB-c' to create new Venue client objects V-c' on machines where a Venue client object 
linked to the Venue server object V-s is not already stored. Such new Venue client objects V-c' then send a 
message (referenced 8) to the Venue server object V-s requesting information about the contents of the 
jo Venue so that the appropriate -cons can be displayed m the shared area 78 of Figure TO on the respective 
client workstations. The reply message containing' information aoout the contents of the Venue from the 
Venue server object V-s is referenced 9 in Figure 13. 

The Venue server object V-s then sends a request .referenced 10) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
35 media drivers (not shown* accordingly (dotted ime referenced in. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
t (Figures 14.17 of Apoendix A). On opening the new Venue-cl.ent object a Venue-server object also needs to 
be created. Figure 15 depicts the process. A server machine is indicated by S and a client workstation by 

jo C. 

The act of opening the new Venue-client object V-c causes it to send a message (referenced i> to the 
Phone Booth client object PB-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone 8ooth server object P8-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
* message (referenced 3>. Next the new Venue-server object v-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c contain.ng the 10 of the Venue-server object. The new Venue 
client object V-c then sends a message (referenced 5; to the Venue server object V-s requesting 
information about the contents of the Venue and there * a corresponding reply (referenced 6) from the 
Venue server object. 

50 It is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu option. Th.s causes a directory of potential participants to be displayed as shown .n Figure 11 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 

:5 change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE option :nis causes a message to be sent 
from the relevant Venue-client object to its Venue-server object informing the Venue-server object that the 
Venue-cl.ent object is deactivating. The Venue-server object then messages the Connection Manager object 
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• pomt-to-pomt 

■ multi-point: all that are available 

maintains list of established connections and ensures svnrh™.™ v, . 
a model of the state of other networks ' 0th * r networks ' e m5 ' ntains 

opt,m,z 9S swtchirg to prevent unnecessary disconnect -connect transactions- 
orovides an .nterface for monitoring ana auditing: 
provides interface to media drivers 

Another functionally split ob,ec. wh.ch „ Cf0 v,ded in t h (S system , he Whtebcard A wh , ah „ k 
orovioes users with a shared computer wh.teboard fac-nty so that a use, T , Wh,,eDoard ob,ect 
Wh.teboard or acquire an image from another sourrl \ S ,1 d 2W ' Wn,e and type on n ' s hef 

same Whiteboard on differ.™ cs™ To At.on, th ' ' nCUt V ' S ' b ' e t0 °* er users v ' e ™9 

- r ^ allows users t0 lo r a ; ::^7^::::^z °* ect is an in,crm5( - n »™> 

The Whiteboard ,s be.ng 

•s devoted to displaying the contents the Wh tebTa'd" n rh! ^ '° 6 °' the ^ ' 00 
He.,eu-Pac,ard office. At the bottom of th ZTiOO s n Tez !S V" 0 Sh ° W ' n9 *" ' 0Cat ' 0n °' 3 
are ava.lab.e to the user of the Wh.teboard. These ,no, " '° 8 ,nd ' Catm9 me ran * °' ,00 ' s ^ 
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a scroller 
a pointer 

a selection of different coloured pens 
an eraser 
a text selector 



MO 
M2 
1 14 
116 
1 18 



Only one user can move the oointer n? a t a a . , 
.enter ,ooo - this turns the cursor in" . Vo n' e A, ^rit^T °' "* D °' n,er * ^ °° ^ 

^ Th 9 e cursor of the^o' ~ ~ S ^rS^^ ^™ 
J^JZZZTJZZ » oen 

WnitebLXn ^TS^ZZ^^ ^ ^ * »* ™ 

~:::^z:z^: status message ,2 ° as «« *«■ • *«. *. v*.*,™ 

SiiSS tVe yS,em aCCOfdm9 *° ' - - - - concentrating 

c^x™*^ t re,erence ,o Rgure " «« — - 

and the numbered sequence o" messa'? s d °; eal J V ^ ob,ec,. Fig Ufe ,3 shows ,e ob,ec.s 
workstations A and 8 cZeLc to . " VT™ 3 ^ m3Ch,ne S and cH.« 

P^one Booth Cent ob.ee P S 0 <h Vr^ maXTs n °" ^ C " em W ° rkS,a, ' Cn ' S """■'»' a 
and a Connection Manager object CM ' ' S in " ,a " y 3 Ph ° n9 e ° 0,h se " er p B-* 

Booth cent object PB-c to the Phcn'e Boo* ^1 pTs o^h'l 2) * ^ Ph ° ne 

Booth server ob,ect to create a new Venn. «« I ! , V6f maCh,ne S caus,n 9 the Phone 

The Phone Booth server object P6 then dT. me,"" 19 3 y"" 6 m6SSage ' fefe '- Ced 3 >' 
obiect PB-c on client workstation B caus nr > « „ 9 96 ,fe ' erenced 4| t0 p "one Booth cuent 

-ting t ne user to L p * "e 'p « ^.d m« STlnt ! ! 5DPear 00 ^ Saee " °' d ' ent ^«.„on B 



/ 

EP 0 497 022 A1 



To "open" an obiect. the user double clicks on the -eievant icon Referring to Figure 17 Martin has 
ooened the Proiect Meeting Venue which is shown m a *.naow 1 74. The w.noow 174 has a menu bar i76 
wn.ch has similar options to the menu bar 1 30 of the -.v.noow 125 except a Meeting ootion instead of »ne 
Setting option. The window 174 displays a participants area 178. shewing only Martin, and a snared items 
5 area 180 which , s empty. Underneath a bit map 182 of Martin is a name bar 184 which includes a 
notification of presence and three media control buttons 185-7 lor Phone. Video and Oata respectively Only 
the Oata button 187 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 176 of the window 174. a CoMedian directory 
window 190 appears. Figure 18. The reference numerals for the CoMedian directory which were used m 
o F.gure 1 1 w.u be retained here. Martin selects the name Richard Jennings from the list 92 of potential 
participants causmg a picture of Richard to ape-ear .n tne area 94 together with crosses .n the v,aeo and 
oata boxes m tne area 96 to indicate Richard's media selections. Th, s means that Richard will be contacted 
through the system for data sharing with both video and audio travelling over video connections Martin then 
ccks on the Convene button in the option- area 98 to add Richard to the Venue which causes Richard's 
s .mage to ,o,n Martin s .mage in the Venue as shown at 192 .n Figure 19. Richard is marked as absent at 
194 and a banner 196 .s displayed indicating that he has been invited Martin has selected both v.deo and 
data connections for himself m order to match what was seiectea for Richard. This causes the video and 
data outtons 186 and 187 to be highlighted in a first colour to show that they are currently in use albeit only 
locally to Martin s own workstation. Richard's video ana data media buttons 186a and 187a are highlighted 
o m a second colour to indicate that they have been requested out are not yet m use. 

While waiting for Richard to join the Venue. Martin , s moving the Oes.gn Notes and Design Principles 
objects 170 and 172 into the shared .terns area 180 of the Venuo by clicking on each obiect and draaaino it 
to the area 180. * 

Moving now to Richard's workstation, shown ,n F,g u re 20. the invitation to join the Venue has reached 
s h.s machine and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 .s flashing and 
making a ringing sound to attract h.s attention. R.chard clicks on the bell 200 and the result .s shown .n 
F.gure 21. An invitation message box 202 .s brought up tailing R.chard that he has been invited to a 
meeting and giv.ng the name of the meeting and tne name of the person who convened the meeting The 
mv.tat.on message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
to accept the invitation to pin the meeting. 

Referring to Figure 22 accepting the inv.tat.en causes a Venue client obiect automatically to be created 
and a w.ndow 204 to be opened for Richard. The chosen med.a connections have been set up so that 
R.chard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 
are ava.ladie to him. Figure 23 shows that Martin can see the same Venue having the same contents on h.s 
workstation Referrmg to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes wrmeooarrj obiect. Mart.n informs Richard of this so that Richard can also view the whiteboard obiect 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
meeting .s finished both Martin and Richard close and save the Venue. 

F.gure 25 shows the Venue obiect 168 saved .n Richard's NewWave office. In Figure 26 Richard has 
lust opened h.s NewWave office and .s v.ew.ng the Venue 163 in a window 208. Martin is not present 
(although he would be .f. co.nc.dently. he had his Venue open at the same time as Richard. In that situation 
the relevant meo.a connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up the CoMedian directory 212 and he has 
selected Ed Dav,es .n the manner previously described. Ed Dav.es does not have video capability instead 
he is selected by telephone. Clicking on the Select burton will cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring t0 Figure 28. R.chard is about to initiate a Convene operation by selecting the Action item 
(rem the menu bar 214 of the window 208. and selecting the Convene opt.on from the corresponding menu 
216. Smce Ed ooes not have video capabilities, the audio from h.s telephone would be mixed into the video 
feed into Martm and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenn.ng's workstation A window 220 
contains Richard's NewWave Office. R.chard has created an outgoing message represented by the con 222 
caneo "Meeting Request" (using the "Create a New" option from the Action Menu • see Figures 14 to 1 7 of 
Append* A), in Figure 30. on opening the outgoing message 222 .t ,s displayed m a window 224. Richard 
nas completed the distribution hst 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-client object presented by the .con 230 is created (again using 
the "Create a New option). The Venue-client obiect 230 is copied and araggeo .n t0 the window 224 
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to disconnect the med.a connections 'or the Venue-ci.ent obiect wh.rh < i. , 

object sencs messages ,o ... of other Ven u e-c„ent 0 ,e nf 0 m.n a 'ST . ' v ™-»™ 
pabular Venue-clien, object so that these other v W wu.7Lw!2 T deactlv2tl ^ °' 

tne relevant meet.ng member is now absent. e " apoearance t0 "W'cate that 

5 Another way of setting up a distributee meeting , s m r a .j«r ,« ron „ .„ a , w 

the oes.red meet.ng part.apants. A Venue-cent object . Zencs To 9 Vw,u - e!,9nl ' b ' ect » 

venue-c: ie nt object to other workstat.ons creates a Xence t he e L ™ r"""™ 0b,ect Copying a 
other workstat.ons because .n the copymg process the Venu. V * L Venue-server ob,ect on those 
ooject is preserved. Venue-c!,ent object's reference to its Ven ue . S erver 

o There are different ways in which a Venue--iient «b.ert ^ „„„ „ 

to inc.de the Ven ue -c.,ent ob )ec t ,n an efec'Jon cla m 7^^"'''' 
message ,s created in the normal manner e g us .n Q HPw. e n i 1 e6Ctr0n ' C ma " 

object is included ,n the messace us.na a «L a rt , « ewWaw Ma " a " d 3 v ^ue-cl.en, 

*• message, they place the Sn ue "en, ^ r^TZ^ " °' ^ J**™" ^ 

' meeting. At the relevant time the meet,™ n »Z * . ' Preparation for the forthcom.ng 

-eting. On open.ng the ^Z^S^^^JZ * *° 

the Venue-den, objects send a Here Am I mes age » £ ^Ze, ^T" " aU,0n,a,,Ca " y u > da < ed and 

Another option , s for the user w, S h,ng t0 * e , up a d ZlZ ™ , Vemje - Server ob ' ect - 
object and to ser ia) ,se the copy of the Venue-c em -tZ T n * '° C ° PV the 
such as a network dr.ve,. Th*. fUe may nen bT ™ ^ / ° n ° PPV d ' SC '° f 0,her Shared med '^ 
oarticoants and deserved ^ZZ^^^^^ °' "* 
object and thereby means for accessing the assorted VenJ ^^rZ ^ °' ^ ^ e '^ 

distributed meeting. --o-'area venue-server objects in order to take part m the 

A new Wh.teboard-client object can also be created u „nn ,»» -r . . », 
Office. On o P en,ng the Wh,teboard-client object a np" w W h , eboar. « k ° P, '° n NewWave 

process ,s ana.pgous to that descr.bed with', fe enc "ZTVZ^TV**** '° 06 <W ^ 
w.th references to Whiteboard objects ^placing references to Venue objects 

object ,n order to ,n,t,ate ^eTo,^ Z ^ ^ ^ 

that shown ,n Figure 15). 6 ° b|ect (aga,n us,n 9 a P ro «ss analogous to 

-^orTrC^^ ™d .n an electronic ma, 

reference to the relevant Whiteboard server oblc^ Z th T Ut "' SeCl ' ASam the ad * anta 9e of creat.ng-a 
.» obtained s.nce each copy c, 2 "SJ^ Se^T °' ^ • : ° P ' e<j Wh '« e °° a '«-'-t objects 
object (as described w,,h r.UncT» SJrTS * ' 6renC8 '° ^ Wh,,eooard s ^ 

Also as previously described, a Whiteboard-client ibiert i- a - . 

venue object by a user causing cop.es of * ^wi^ ^^^;' a t^r^be^^T^r 5 °' 3 
users of the Venue object therebv aiv.na arr P « ,„ , h - ade ava,lable t0 ^ other 

An exemplary user se^ V^l ? J ^^^^ " ^ ' 

Hypothetical users Martm. Rich, and Ed ae5Cr, o^ "'th reference to Figures 16 to 33 involving 

A windr.sUaT 8 SCr9en °' 3 C " em WOfkS,at, ° n ' Mar,,n ' S ' ^ Pa ^^ NewWave Software. 

a title bar 128 carrying the title "NewWave Office" 

a menu bar 130 offering the following options- 
Action. Edit. Objects. View. Settings. Task and Help: 

a system menu box 1 32; 

size boxes 134 ana 136; 

a vert.cal scroll bar 138 with scroll arrows .40 and 142 and a scroll box .44- 
0rWal SCr0 " ba ' scroll arrows .43 and .50 and a KrJtJn's* 

r.and s.de represent work-related items- respect.vely on the left 

MM "" 5 " LTsr " D ' esem " 5 a ~ » - — — «*• « - 

Des, 9 n P-,„ap, es - , aocumem 00 , ect loUy c „, IinM ^ ^ ^ 
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APPENDIX A 



* ?0 Brief Description of the Drawings 

Figure 1 is a block diagram of a ccaputer in accordance 
^ with the preferred eobcdiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 
the relationship between objects, applications and data 
files in accordance with the preferred embodiment of the 
present invention. 

Figure 3 shows a plurality of objects linked in 
accordance with a preferred embodiment of the present 
invention . 
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d.spiay.ng the message. Th,s ,s achieved by cnck.nc on the ,-on ?in - n « 
or W ng ,e .con ,,o the message. ( Th, s >s an a.tern 

procedure descnced with reference ,o Figure, ,3-20 of Append' a t 6 £"5 2 £ 
Figure 32 snows tnat the message now r 0 nt a ,ns a rr PU rf - w 232 labellecI Part 3 '" ' n 

224 , s then cosed ( F:g ure 33,. To send Ihe ^.^22 , „ ^r^r^' 1 "'- W ' na ° W 
Th,s causes a copy of the message. ,nc,ua,na ,™T °" ^ ^ 

oeopie on the distribution i.st. The Out Trav ~h,^, ? J C ° ,3 ' ns 10 be sent t0 ^ 

components to enable these ,o be .ran«^ S ^Tl" 8 Seria " Satl ° n * ihe 
the in Tr.y ocect represented 0y ,con 236 aiZ^™^-™" " ^ reSDe ° Ve """""ions, 
vewed and mandated Oy the recipient* The - 9 components so that these can oe 

message and ,n,c the, m a ,n NewWave Office w.nc^So, ' Z'l ^ Qb >* a 0ul °' ^ 

open the.r Venue-c:,en, ob,ects to been a d ,. trh Z ' * ap00in,sd »™. the three par„c, D ants 

shared ob.ects e g a Wh,teooa d obla and 2 meet ' ft9 ' Du " ng the " SeUn * the can. open 
telephone and v,deo m^n^™ w ™™\V? '"'"f * mtarK ^ thr0 ^ L 
flayed to the Wh„eboard served J?* X T » 3 cb.ee, 

client objects of the changes e Clher C0 ' res P°"ding act.ve Whiteboard- 

messaging infrastructure. *orkstations given a suitable mter-ooiect 
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Figure 73 shews a block diagram of the organization of 
K? OMF. CAT, a systea file included ir. the OMF shown in Figure 
72 . 

Figure 7 ^ shows the relation between a global parent 
and global objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagram which shows how systea 
files within the OMF shown ir. Figure 72 accesses data files 
and applications from a memory shown in Figure 1 . 

Figure 7 6 is a block diagram of the organization of the 
Dcesory s h r w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance with the preferred embodiment of the present 
invention. 

Figure 79 is a block diagram of the organization of 
KPOMF. XRF, a system file included in the OKF shown in Figure 
7 2. 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 
invention. 

Figure 8i shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure U shews a series of objects jerving'as foyers, 
as parents of objects containing data, in accordant, with a 
preferred e=bcdiaer.t of the present invention. 

Figure 5 illustrates the screen display which results 
from linking of various objects in accordance wtth a 
preferred embodiment of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Fig. re 7 shews how three objects caay be linked together 
in accordance with a preCerrsi embodiment of the present 
invention . 

Figure 8 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred embodiment of the 
present invention. 

Figure 10 and Figure 11 illustrate the copying "of a 
public object in accordance to a preferred embodiaent of the 
present invention. 

Figures 12 through Figure 7 1" show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
invention. Also shown are block diagrams. of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OMF) in accordance with the preferred embodiaent 
of the present invention. 
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13, OMF 100 inforcs the application which object the 
application should access for data. That object is then 
conaiderei to be active. An object is inactive when the 
application the object is associated with is not being run 
by coaputer 13, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can communicate with each other using 
messages. For example if two instances of application 101 
are being run by coaputer 12, one with the data of object 
202 an; the other with the data of object 203, object 202 
and object 203 are bcth active. Therefore object 202 say 
send a eessag* 211 tc object 203. Similarly, if computer 13 
is running application 101 with the data of object 202, and 
is running application 1C6 with the data of object 20^, 
object 2C2 and object 207 are both active. Therefore, 
object 202 nay send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new tyoe. 

;t 

Each object has associated with^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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Figure 83 s . k ,jws the * > o it <* nr * 

pat., of a view when there is 

3.-.ip S h 3 t, in iccordar.:, with a P re- ei K ad . „ 

► • c . - . . e «. enbodiaent of the 

present invention. 



Description of the 9 r e'«rr^ r * 

c -re. erred Embodiment 

Figure 1 shows a computer 18 h av < * 

" =• 'o navmg a monitor \ u , a 

keyboard 19 and a mouse 20. A «or-on 

- or --on of computer main 

memory 17 is shewn by a- a-— w - * . 

y a " a --" w ' t0 -'6 within computer 18. 

• »»-n 1. .s shewr. an object manag-xen 



facility (CMD10C, an appl'^'^r '0 1 , 

K " -a,4;R 51 - an application 1 c 2 

» . = 3. .p,i:c.ti,„ ,„„ cit;o „ ,„ 

ar.c an application IDS. 

"J— r., in,-.ar, = e , i9 Pif<1P , , pplie . tl „ „, ^ 

ject and an object 205. Similarly, 

"7. an c6je = t 208 , .„ ^ ^ ^ ^ ^ 

'00 ,„ r „ ir . f0r01tl0 „ ln4te . tlB1 uft!oh o6Jecta go 
-M = n .ppll«.tl.». 0B . ecCs uftlcs „. aajoolatea BltB a 
.PPUc. tl0 „ ,.. co „ slaeped t0 6e ofJ<ctj ef 

205 an, ef tn . .... eU „ ^ ^ ^ ^ 

-i» appuca-.lon. ,0,. Slllltrl , obJectJ ^ ^ 

2-0 an, or th. ,a.. cU„ 6 ,„. JJe eacn l3 

,PPUC1UM '» " «• =1... ... tR . .... 

" -Mil...... 1. 6 . lBI nun >, ec „ ut(r 
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children ar.i or.e or sore parents. An object is not 
allowed to Ceccae its own descender, t . 

•In Fig-jre 3 is shewn an object 301, an object 302, an 
object 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
link 3'i, with reference r.ase '"2", to object 303. Object 
302 has a link 3 1 2 , with reference naoe "7", to object 30U. 
Object 322 has a link 313, with reference name "8", to 
object 305. Object 303 has a link 31*, with reference name 
"1", to object 30c. Object 303 has a lir.k 3 15, with 
reference r,a = e u » , to object 307. Object 3.0tt has a link 
316, with reference naoe "1", to object 308 . Object 305 has 
a link 317, with reference r.axe "7", to object 308. Object 
306 has a link 318, with reference naae "8", to object 309. 
Object 307 has a link 319, with reference naoe "9», to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 321, with 
reference nase ■ 1 - , to object 309 - Object 308 has a iinlc 
322, with reference naoe "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 



BP 0 497 022 A1 



/ 



in data files 22 i, 222 and 22 2 are < r a w • w 

- a - « ... 2 .ormat which can b< 

interprets:! by application 105. 

Ea=h object has associated with it a list of 
properties. Each property has a name and a value which aay 

tS aCCeSSei ^ 3Pe5iryi ^ »• — • m action, each cl 3s 
of objects has associated with it a ltat of propertiea that 
are co == on to all objects of that class. Tor instance, in 
Figure 2A, object 205 and application i 0 t are shown. Objec 
205 has associated with it a property 2 3 1, a property 2 3 2, 
and a property 233- Application 10, has associated with it 
a Property 13, , a property , 3 2 and a property 133. 

Property lists carv contalR lRy ^ ppoptpt , ea> 

Each property value can be frc a :ero to 3,2752 bytes in 
length. Properties are used to stcre descriptive 

inforcation about object an* 

J #s an - Ci3sse S) such as names, 

consents and so on. 

Objects cay have references to other objects. These 
references are called lin.s. Links are directional: one 
object is called the parent, the other the child. Each lin* 
^s a reference name which is a rubber that Is assigned by 
th. Parent object to identify each of i ts. chi Idren . All of 
an object's children, its children's children, and so on are 
collectively called that object', descendents. Si.ilarly, 
an object's parents, its parents' parents, and ,0 on , are 
collectively called that object's ancestor,. m the 
Preferred e S bodi a ent of the Present invention, an object 
-hich oay be manipulated by a user, can have zero or xore 
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contains lines of text 5 • i . Iir.es cf text 512. a graphics 
figure 5^?, a graphics figure 5 * " a nd spreadsheet data 515. 
As sh:w: in Figure 6, text and fcraatting data is stored in 
an object 5!1, graphics data for graphics figure 513 is 
stored ir. an object 612, graphics data for graphics figure 
51" is stored in an object 613 and spreadsheet data 515 is 
stored in object 6 1". Links that are used to build coopound 
objects always have so=e kind of data transfer associated 
with the -link and hence are called data links. In Figure 6 
is shown a data link 615, a data link 6 1 6 and a data link 
617. In document 510, data froo object 612, object 613 and 
object 51" are cerely displayed, therefore data link 6lU, 
data link 5 T 5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7 , an object 701, which contains data for a 
first spreadsheet, is linked through data link 70" to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and froo 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data froo the second and the third 
spreadsheets, data link 70" and data link 705 are called 
data-passing data links. 

OMF 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, 0MF 100 makes copies 
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"'"••' r * ,i: " »•-•«• o..„, 303 r= r 

ancestor J0 , , 3 0 2 . 30«, ,„ .„ 30,. ini on . 

other o t ; e < . ^ . 

" * U "" 50 " f «.l.t.4. OH" ,00 

checks if t w * n M fl ^ u 

c.e eject has ar.v othe- Daronf. T ^ 

. parents. If not, OMr 100 

■« r.c:., sll!i 8l „. r 3t5ras , space ass3clated 



object . 



u.-- .o. various purposes. For 

^ ' s cay be in the r r ~ r w * 

tne .ore of objects. The 

-•• o. c.ec.s used folders Bay , e object, 

containing data for us* w «.u „,..,„,.. 

«- ... va.ious applications, or the 

object, aay t , other foyers. , lfuP . tt 

or the , se or ejects as folders. An ebjtct UQ1 (also 

called *■ /• r -4 a i-ri* 

^ — • .o., f ar. object U 02 (also called folder U 02 ,. 

an object u: 3 ( also called fo1j!ep ttQ ,, . 

lo.-er -03; and an object «0t» 

(also called folder iinu 1 . 

' 0U ' 3re used 33 Elders. Folder 401 

COnU:nS ^ ° tJ '" ^^-edto contain data, an object U06, 
-ed to contain d.ta, an object U07, used to contain data, 
and folder , 02 . Polder , 02 contains an object ,08, u ,ed to 
contain data, folder *0 3 and folder U0U. Folder ttQ3 
contains U09, used to contain data, and an object 

-0, used to contain data. Fo 1 d er U C , c on ta 1 ns an object 

—« to contain data, an object *i 2 , U8ed t0 contaln 

4nCl 3n ° b - 1ect ^3. used to contain data. 

A eore sophisticated use of links <« ► „ 

ui untcs is to construct 

coapound objects, for instance in FUure 5 , ^ 

rigure 5, a document 5 i c 
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162 thrcugh a new link :63a. Object 1 6 la is a copv of 

object '6i. Link i*3a is a copy C f link 163. 

In Figure 12 through Figure 7:, it is ahown how obJect3 
are displayed to a user or. oe.iiior i H . 1 n Figure 12 a 
"NewWave Office" desktop is shew, to include icons labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has 0 anlpulated 
a cursor 73?, using keyboard 19 or oouse 20, to select "My 



Folder" . 



• Figure 13 shews how the objects displayed on icnitor 1 « 
are linked. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, cf -waste Sasket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of "Printers" (shown as an object 70U) through a 
link 7114, of "My Folder" (shown as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure 1U, the user, using cursor 78l, has selected 
"Create a New..." i n a pull down ftenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the icon 
"Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 78 1 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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or data files associated with the e!j j. ct > h 

J -cc , if the ob ^e^* 

o'J.cf. „ 4 t „ ll4l Unk3 SeW!en 

0 — s to give the rev cocpeund object th# « 9 

trie sane structur 

a ^ the crigi nal . 

For !„,.«.. Figure , iS9wi osje = ( 3os> r ^ 

* M ••*••« 308. w,en OHF , eo „ 

C ** F copies each of object ^ 

the links sr.owr. in F<*m~p a 

object 10 s n w , ^ >. . . ~ 

---- .0„a ls a copy of 0SJ . C , 303 ^ o5 _ e ^ 

3=3, 1, a co ; y 0 f 06j „ t , c; . c;jsct 3o£a ^ ^ ^ ' f 
obj.st 3C5. Obj.ct 307a i S a copr of os . e = ; 

3C '* iS * " «»* i» > «pr or „.„ 

3"- U„ k 332a t . a or u,* Unk Is a cop 

of link 2 it, r 1 « W* iic, * 

L1..1C 315. 1S , copy of :ink 3,5. Unk 3 . 6a 

a "Py of link 3,5. k , . 

L.nk 3.9a ij , cop, of u„ic 3,9. Lir 

3<Ca i 3 a copy of u „ k , 20 

I" pr.f.rr.* .« Po cU „ t , t „ „ f , ult 

«..!«. in t*. copy of a p. r „ t ., elll(f „ .,.„ t „. 

« - «.,!«. ■,„„„. , oopy „ t „ pirtBi inciuaej ^ 

<° ». Por lMU ..., lt Fl!ure , 0 , . parent 

'5' 13 --o b . copwa. ..„„ , bJ . et , 6 , ls u ^ ed to 

• ««ld .>,.« ,« threufB . „„„ , 6J . chil, olJsct ,„ ls 
» P«U« „ Jtet . , a aBoun lB ruurs „_ cosytnj ^ pa ^ nt 
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I.-. F:gure 23, using cursor 75 i , "Paste Up- (object 70S) 
is show.-. Being dragged to window 755. In Figure 2a, the 
process is complete and "Paste Up- (object 70S) is r.cw i - 
window -My Folder". In Figure 25, "Paste Up", ahown a3 
object 703, is now a child of "*y Folder- through link 728. 

The user sets up multiple links by using the Share 
cocmar.d. This ccmsand is an extension of the clipboard 
metaphor conaon in software package s today for coving and 
copying data around the s/stea. The clipboard is a special 
buffer that the systea uses to hold data that is in transit. 

Ir. one way, the Share coaxand operates similarly to the 
Cut or Copy command described above. That is, using Share, 
Cut, or Ccpy, the user selects seme data first and then 
gives the Share command, which results in something being 
put or. the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neither the actual ' 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a permanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707 ) has beer, selected, as 
evidenced by "Paste Up- (object 707) being In inverse video. 
Using cursor 781, "Share" from menu 783 is selected. In 
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IR FiSJre !? ' " FaStS B >" as an object 707 

UnkeS 35 3 Chi14 ° f a v e 0 ffic. t.,,ou Sh a 717 . 

™« basic clipboard operations are Cut> Copyf ^ 

Paste. T.-.e user aust select the data that is ta h 

una„ is to be ooved or 

e °' t ' < ' "« "" «• Cut „...„, cop, 

«.««. cu, .„„ „ s iita tg tRj ^^^^^ 

of the selec^e-* d a a u 

ca.a on the ciioboar^ T k* 

?ooarc2 . The user oust then 

to, a, ; r .,. «„. ?aste isi3 coB _ d 

». ...»..,. or «.,. <!lpl(lr) t0 e „. se!ectea lee , Uoo _ 

Th# " UctiM 15 oy ieo » „, 

S,tnI <i,PU " a l — — -it. ..„., ,,,, 

th. US «r s .; scts - Cop/ . a pul , dewii ienu ^ ^ 

^ . cn,,,, o6Ject 720 t . shoun t0 6e . p . r<nt of 

an object 70S through a 7 -> 1 

U3jeci ' 0G » 13 a copy of 

object 707 ( "Paste Up" ) . 

*. in Fi !U r. „, „.„ t , e us , p 

r». pun ^ 783 . In . resuu> ahoun ;n pisu _ e ^ 

t». ««itl.n =r .„ oPJ.ct T „, polnted t0 _ 6y curaor Tfii 
i. . copy 0, tB , 0Pigt „ al . pjate Bp . ?o7 _ 
«« 'U«r. „. th . obJect ls jhown m o6j(st 

"" t!! " 4 cMld " erri.. t hr0 u 8 , . u „* T ,a. 

In Figure 22, "Mvr Folder™ h,. w 

toicer , has been opened by double 

clicking the icon for "m« r~i<4 

.or ,My Folder" using cursor 78 1 . The 

r " Ult 13 3 Wind0W 785 ^Presenting -„ y folder-. 



EP 0 497 022 A1 



spreadsheet coal- cause a graph t0 be re-drawn, and update 
as a figyre in a docure.nt. Ar.d since a r. cbject can have 
cany parents, a single object can be used as -boiler plate 
for any number of other objects. A change in the boiler 
Plate will te reflected in all the objects which have link: 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window 78? for -My Folder" has been 
closed. In Figure 3', cursor 791 is used to select "Create 
a New..." fror. pull dcwr. cer.u 7 32 . As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using crsor 731, ;he icon HPText has been highlighted and 
usir.g keyboard 1? tne nlat .. Sanpl- - txt . na3 &efin - typfd . n 

as the rare for a new object to be created. Cursor 78 1 now 
points to a region labelled »CK». Once this region is 
selected, a new object titled »Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3», "Saaple Text" (object 709) la shown to b 
a child of NewWave Office through a link 719. In Figure 3 U 
since "My Folder" has been closed, "Paste Up- (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 79 1 on the icon "Saeple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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Figure Clipboard ct <.- t 720 <, ,k 

10 ?iSUrS 2? ' W: ^ C - 7?5 >••» activate,. F . oa 3 

■«*u 787, " Paste „ , s sei . 

ThS result ' »hov„ in Figure 

" ariKg tn Wlad0w 785. which indicate 
that "Faste Up" (ot---.^ 7(171 . 

N .. " ?) 13 3h3red ^ "in^ow 735 and th 

NewWave Office window. In F ^ ur . 3fl , 

^ F.gur. 2 S A , as a result of the 
Paste, "Paste Up" i« Bh „ 

n "" afIOV " t0 both a child of 

^ - - 2 ' " - - t r. rough ??5 an - . ... 

2 - an - * chUd of "My Folder" 
705 through a T ,. 

— ^ In Figure 29, showing just t , e 

of o bj eot s visme t0 the u , #p( . piit- ^ 

( °"""" c stlehlld of . My poid#pB 

through 1 « v 7:^ c • 

-s.e Up- (object 707) la sharedf 

not coc ; ed "p-**.*rt« 

J "- } renains a child of 

NewWave o r ~ ^ *. ^ 

°"^ e through link 7 1 7. 

One key feature of data 1 ' « 1, . * 

aata Lnks i 3 autonated data 

transfer. When a ch< id obu -. • 

obj.c. t , open and the user changes 

a Part of it which is "shared out" then 0 „ 

out , then it makes a car to 

"»'•• .„..,.. Iftht , 

.„„..„,,„ 3eMs to tll . parentj t 

th«n sens >tjji 8 „ t . ,„ _„,,,, . 

t... to product or dljpu, the 

««.- T„ i3 ,.. tur . iUo „ eh , ^ eau6u3B 

«».««.. «. su6 . P , r[ .. Jta .. ttMtly pefiected ^ 

F " •»«'.. -.-.in, . ,„..., ln . 
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The result is the opening and display of "Star" (object 706) 
in a window 7 ? 6. rig, re ujb shows the use of cursor 75 1 to 
select selection "Ellipse" in a ae.-u window 797 which 
results in the data within -star- (object 706) being changed 
from a star to an ellipse. As shewn in Figure 51, the 
result is a charge both in data displayed in window 796 and 
data displayed in region 7?5 of window 791. 

In Figure 52, cursor 731 is used to define a region 797 
in window 7?-. i, Figure 53, cura3r ;S! ts ^ ^ & 

. selection "Create a New..." r . pull dcw , aenu 7c3> , s a 
result of this selection dialog box 799 appears in Figure. 
5«. ■ Diaicj box 799 contains icons for the two classes of 
objects available which are able to dispiaydata in region 
797 of window 791. Using cursor 78', the icon "HP Shape- 
has been highlighted. Using keyboard 19 the naae "New 
Shape" has been typed in as the naae for a new object to be 
created. Cursor 78.1 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "Mew 
Shape" i S created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. in 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. i R Figure 58, 
cursor 781 l3 used to select the selection "Triangle" froa a 
pull down aenu 801. The result, as shown in Figure 59, is 
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In rli-P , 3' a „., isl( T„ for .,p- (c8Jtet m 

CP,K,< by «••«• •»«"»• •« ». icon for - Paste 
t'P". I"- Figure 33, using Curser 7S , _ controUt!| ^ 

a P,r-.io„ 790 of tr.e text of -Sa„p le T ,„. „„ 

Office environment" is portion 7? 0 . 

I-". Figure 39, cursor 78l is used to select the 

selection "fh^o" j - 3 „ , , i i ^ 

i.. a kuLI dow., menu 792. I„ Figure <i 0 , 

an ares 793 in window 791 is se^c.- 

i *s selected using cursor 78l. ir 

Figure Hi, a selection "Paste" « s S pu etS H ^ 

-s selected from a pull dowr 

sen -j 79^ u singe j '-so-?- 0 ' -or- 

* n F -««re U2, "Saopie Text" is 

linked to " ?ast# r t — r» r w A ^ fc _ _ „ , 

4 " ? (o ^ ect 707; and displayed text 790 is 

displayed in "Paste Up" w<rdaw " o i t 
T '"* ,00J ' =C 7e » 15 •»»«» >• • of 

fx-. 790 i, , Sour . srly 6eoauJe . star . winaou ?39 ^ opjn 

In Figure ii U , "Star" window Ha <- 

w.ndow ,39 s closed so displayed text 

790 is clearly displayed. 

I" Figure .5, , r „. on 7 „ of „ lnaow ^ 

U1 " ! C ' JrS ° r 78U Fl8 " r ' "* «— «"..r 71. dragging lh . 
icon -star- into region 795 or umaow 791. 

in Figure »7, 4 ,t, fr „ . st , p . (0 „ Je ; t 706) ^ ^ 
«.Pl.Md in region 795 of wl, d0 . 7„ . Al s , aten ,„ 

Figure .g. -star- (object 7 0o> i, „ ou , ehlM 0p . 

(object 707; through a link 726. 

In Figure U 3| a user has placed cursor 781 over region 
795 of window 791 and double clicked a button on a>ouse 20. 
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«. «... . s .n«,i„,i„ glven t0 0Kf , oo 

child 709. 

I- ».ur. «0, 3r „ 793 ln winaou ? „ [3 ^^^^ ^ 

— - m „.„,. .,, , „ lecUon ....... t> 

T« a pull .„„ 794 U5Ug curaor u 

P«.-t 707 «.,..,. Bp ., re , uestj f ^ 4 

"» i. copied f . r Unk 7 „ 6etu „„ ^ im ^ 

I" FI 8 ure ,j . s .. pl . (obJect 7o?) ^ jhoun ^ ^ ^ 

,JP " <«J«« "7, tnrou.h llBk 7J9 . 

■'»•-. up- v:, 3ow „,. ra .« 0 . pJllhlSf tBlj> 

707 Iake j a e «U to OHF 100 1!k .,, . h ,. . 

asK.ng th«t a •«!!!„ be sent to 

«». .»J«t .....Ulrt b, ,.,.,.„„ „... for Unk 

"""" r " u « 3ta «J«« to, ,. 4t . pl . y ,.„.■ 

...» into . Action ,p. clfl . 4 6y papent opjec . 
"7. o„r ,oo t,*„ t„, rro „ pare „ t idas 

"entiriction n fr0B t „. rl „ 

Ch.U 70, « IP1 .„ t „. ln jpecifi4d iomiim> ^ 

«hi. c, 3 , ar „ 793 . Th e .... , f lh . M>t froj 

Parent 707 to OMF ,00 to c„ll< 709 lt " DIS P L AY_ V IS V" , 
rur.h.r (1J!m «d i„ Append, B , „.,.,".. 

AnotSer -HINMlhc., llao «„ erll( ., lB 

' ' ri "'-' r l -» "'P'-'i- <«• - > t.r.l... screen. 
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"J..-/ 7.,. :n , . ej3igsi pjrent osjts 

Identify . rererence nas , Ur/< indicjtej 

....... rro. p . r . nl 707 , „ aj th# aatj la „ ttflM - ea 

f-o. th. vl«„ ,p«cl fiction record ,. r Unk 72 ,, ,„„ 

i,U,,r ' "•»•"«. ...wia ro,. cm» m t . 
P-nt 707 t„ , tI . tB . portlo „ of ih< sptcified 

«« «>U. 70, „o uld „,. t0 d; „ uy ^ 4Mt> ihia ^ 

p».»t 707 to .Odlf, th. r . Ilon re3erved for dl . 

t» fit in th. r.gl.n ,p..ifi. d by „ r ,„ t m> 

»».»\d.t. rr„. . child 05 ,, ct 13 belng di3 . ia ^ ^ ^ 

P».« ..J«t. and th. child QbJ . el ca , n{ , 3 th> dispij ^ 

.»...«». child .»..„, „ ttft „ w |M ^ ^ ^ 

. «.„,. lB th, d,t, ror „„ plei >3 asjcri6ea 

^«"e , in Figure U7 * 

-««••• «7, data from -star- (object 706) now 

".pi.y.d in region 7 95 of wlndow ?9i> ^ ^ 

in Fi.ur. ,3, -star- ( obJect 706) is . ehllfJ ef m ,„ t , ^ 

(otj.ot 707 ) throu.h • link „< 

«n link 7J5. sine. dat. 1, b.lnj p«„. d 

rro. child ohj.ct 706 t. p.r.nt o6Ject 707> u „ k 7U 
««. unk „h,cn i.. lBdM , vltw sp . clflcatlon . 

I« »l«r. M. th. ..tnod for ch,„ 4 l„ 8 d . t . l0 

Object 706 i 3 shnu* * 

hOW "- User eur.or 781 over region 

795 of window 791 and double click, a 

uoie clicks a button on mouse 20. 

The result is 

t..e opening and display of "Star- (object 706) 
in a window 7 Q 6 m - < _ 

796. using cursor 78i to select selection 
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Sine. 67 , „ . r , l<>fi ti|tr# is ^ 

i!rtr °" "» »b«.i M11 7 3 « voulc „, 



' 0C0' 



0, Je =t 676 t, . parent a „ obJec( tBrough ^ 

»"* «« a p.r.„, or ,„ o6J . ct e78 t „ rough , ^ 

0^«t 677 . ttf ef .... u „ k S7 , js a feferenej _ 

0.;.,, ,„».. . tag or ^ 

reference name "3". 

"■■ 7,, .„.„„„ 7J7 a „ crl6ej i 

TU»r, 71. Th . t lt , la eolui „ 7J1 ef 737 ^ ^ ^ 

parent taa « i * T 

"« • In «!,.„ 732 te . r . la t „ t ehlld 

in = 5 l uac „j there l3 t „ t refepence nj>e >f> _ 
«'« - a aM asJUBlng there ^ a visu ajjociated 

»i t nu„w 6 79 , th . lSr .. Mts uitMn auoeoiu>n , 3Uoontain 

»»• -mo- 733 ls , yteu Jpeclflcattoa 

reco re! . 

735 «««rl».. u„ 680 ln 
78. That ls , .„ eolu = n 7J| of fBtpr 7j9 ^ ^ ^ 

t., In colus „ 732 tatp# ^ (h> ^ ^ 

and in column 73 3 ther»' i« ♦ 

there la the reference naae - 3 ". Assuming 

th8re 13 * Vl4W «"d-t.d -ith lin* 680,.the three blt , 
-ithln , ub colu,n 7 3 * contaln th . thrfte 6lt ,. no . ^ ^ 

1*0 is a view specification record. 

Fil-r. 80, new specification record 7,0 1, 3hown to 

lnC:Ud< * fleld ?U1 WhlCh » data' identification for 

view, a flBl<s 7U? wMch lnrficate3 whether therft ^ ^ 
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•n.p.1., u..d In vlev , .„„ . fl ,. a 7tJ conta[nj 

■ :!ce!U, "' ! tnforeitlo.i .bout t !>. ,.. w . . 

" e v *ew. t ^ e data 

ld.n-.iMe.tlon nc = b«r is u5es 6y ^ ^ ^ 

" x"»t <■"• I. >.nt tnrcgh tn. im*. 

• n,v. A3 ... ,.,„ al3cujsea befop< _ ^ ^ 

79- for P, st . Bp . (06Ject 70?) haj optn<j( ^ 

clicking on th. icon for .,.„. „,.. In FlJure 3^ 

C-r..r 78,, control!., by ,„„ „, poptlo „ „, of ^ ^ 

= r - s .. pl . - eltt . „„ be „ . #Uotidi ^^^^ ^ 

video stating "New Vav# nr*«*- - 

».w Of.lc. .nv<ron».nt" 1, portion 790. 

I» 39, CUP30r n , l3 uj>a to >>itet 

..l.«l.n -SK.r.. in . p. jU down ..»„ 79J . 0nc . . ShJr „ 
..!.««. cbild obj.ct 70, C "Saopl« T.xt-, cr,.t. 3 . d.ta 

"""" C ' tlM "-O" «"<"> Id-ttfl.. portion 790 of tB , 
t«. to cniid cbj.ct caud obJect cjujea ^ 

'00 to p„, , u «k to C.U, obj.ct 70, on clipboard Tw- 
ain object 70, ec.unlcat., to OMF ,00 tnrou.n „.., Bd ,„ 
'•-th in ,„.„„„ ltc . c6ed CMl< o6je = t 

.1 = 0 infer., 0«F ,00 w„,t d.t. 1 d .„t 1 f 1 c. 1 1 on nu.b.r 1. 

.....l.t.d .,t„ tn. ... im* .„.,„ t „ e oMld 

oxipoo.rd 7*0. „ th . r . t< , 3 „„ SBot , apocl , t „ -lth ^ 

ChUd '° 5 " 1U •»»• l»fr. OMF ,00 if th.r. 1. , 
.".P.h.« .....i.,. 4 ultB the s „ spahot5 ipe il3cujjea 

■or. f uUy ,.!„. , 3 , r , 3 . ju QHp )oo ^ ^ 

KPOHf.XRP 603 for . Peeueen ...^ „„ ^ ^ 

°>J.ot 709. Th . vltu lp „ lri „ ll011 reeord fop th< w< 
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VS_T£X7DISK10C 



"3 



INITIALIZED 



20 



25 



30 



2S 



VS^VIEWCLASS 



40 



all 
The 



*5 



File position in KPOV P*P 

:'\ tUal ID 13 located. 

«..ls contains 2er0 if no 
textual data I D has been 
defined by the child. The 
J" o^er five bits of ^ 
file Position are always 
zero and are tnu3 nofc 

The hexadecl.al nu.b.r OF FF 

ill? l ? * 8a3k whi <=h 
indicate, which bits are 

for this bit field. 
Set if the view 

initialized. If el 
Information in the view 
specification is 2eP0 . 
J*" deci »*l nuaber 0000 
OO'O is a a ask which 
indicates which bits are 
U3ed for this bit field. 

Reserved for future 
expansion. The hexadecimal 
number O00O 0008 is a mask 
which indicates which bits 
aroused for this bit 

Specifies the view class 
the child assigned to the 
view. The view class 
Rifles what view methods 
are available to the 
Parent. The hexadecimal 
nuaber 0000 0007 Is a mas* 
«hich indicates which bits 
are used for this bit 
field. 



'.o 



-trough a link 67U 

7 ' Parent °' a » obj.ct 673 through a 

11 n 1c 675- Obie^f a?d 

• ' 6,2 h " 3 <>' "12". Link 67U as a 

reference name - i • . ob«e"» 677 

673 ha9 a tag of "19". Link 



/ 
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th. P.r.n, o 5 J.=t . B „ „ eed tc be „„,,„, fof pjrticu , jr 

t«. = r.f.r.nc. „... p P „ loe<1 eJeh P . f « Penc . ^ 
unlqu, r or „ eh p>r , nt _ 

an* « hll<rtB . Ib HP0HF . XSF ,„ c3luin tji conuins ^ ^ 
or th, „ r . Bl eaeB unk . Coluin 73j eontiinj ^ ^ ^ 

"U, ro, .aoh llnk . Coluln 733 conta;nj rtftrfnet 

nao. for each link. The fl-a- »„.., h . . 

three 1,1 ' Positions or col nan 

> «.» .p.ein..tt., ru. „.„« l3 pp<3eBt uhe(htr 

»• ,,«„ le . lton fll . reCQrd follouj ( . ooo>) ^ 

th. 1, lB . llnk froo slo6>: (8 ^ 

global object ( " 100" ) . 

«> ». ».n. .„tr y 735 l3 ,„ .„ trjf -tileh dtlcrl6tj 

67. sh o»n la riguP « 77 . Tftat Ia> ln coignn of 

««rr 7,5 t..r. 1, th. p. r .. t ... .... In colum „ ^ ^ 

r.r.r.nc. .... ,.„„ object 67 , ^ a ^ ^ 

n= «... ,*.,.,„. th . th „„ Mt> ul(hln aubcoiuBn 7ju 



be "000". 



si.u.m,. , BtPy 736 ls ln <atrr vhiea < , eacpi6e!i um 

= 75 rifur . 77 . That tn 7j] ^ ^ ^ 

I. th. pa P . Bt ti5 .... In 03luin 73J t>fr . t ^ 

-.9- a„ 4 tB co:u . P . 73 3 tBepe 13 t „, reference njoe 



/ 
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records cannot be identified by the content within a view 
specification file record. H P OMF . X P. F la increased in size 
16K bytes at a tiae. A newly allocated portion of HPOMF.XPF 
Is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li sted in Table 5 : 

Table 5 

ParentTag Contains the tag ( HP OMF .CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
f re e . 

ChildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

R « fM » B « Contains the reference name that 

the parent has assigned to the . 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 
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Da ta Id 



Sna pa ho t 



Table 5A 

Contains the value 
child has aligned 
the part of itself 
viewed through the 



that the 
to identify 
that is bei 
link. 



Contains the tag ( HPOMF .CAT 
record number) of the oolelt 
whic h la the views snapshot 
if «ro, the view has no 
snapshot. For further 
Jijcussion of snapshots, see 



Misc 



Composed of several 
described below: 



bit fields 



VS_N£WDATASET 



V S_N£ W DA TAANN OUNCE D 



VS_SNAPSHOTOLD 



VS_WANTMESSACES 



Set if child nas te 
that new data is available 
but has not been announc d 
to the parent. The 

J*" deCiBal nu «ber 8000 
0000 is a mask which 
indicates which bits are 
used for this bit field. 

Set if child has told 0MF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number «O00 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 



flit \h hlld haa t0ld 0MF 

that the views snapshot 
out-of-date. The 

hexadecimal number 2000 
0000 i3 i Ba3k whleh 

indicates which bits are 
used for this bit field. 

^ a V!\ Child h4S told OMF 
that it wants to process 
**ew messages when snapsho' 
is out-of-date. The 

n^t d ' Cinal "uober 1000 
0000 is a Bask vh . ch 

indicates wrier, bits are 
U3ed for "iJ bit field. 



i s 
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Table <J 

-1 if this record defines 
an installed class, otherwise 
thxs record is free and this 
field is the record nuober of 
the next Tree record, or -0" if 
there are no more free records. 
If the record is free, none of 
the other fields in the record 
1 3 aeani ngf ul . 

Moduler ileMane Soeeifi** ^. 

opecines the name of the 

application associated with 
objects of this class as a null- 
terminated string. 

Pr ° PertieS Specifies the number of 

Properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure lr 
this field. 

I" figure 75, the relationship of HPOMF . CAT and 
HPOMF.CLS is shown. Within each object entry within 
HP OMF .CAT, the record number, which is an object's tag, • 
" rVej " ^ 650 of data files in a Ba3 3 3torage 

aemory ,70 associated with the object. The field 
■Typelnciass" serves as an identifier 6 5 1 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the. field 
"ModuleFileMaxe- serves as an identifier 6 52 of the 
application file i„ mass storage memory i 70 which is 
associated with the class. 

In Figure 76, t h e ' o rgan i 2a t i on of a portion of mass 

St0r38e ° ea0ry 170 13 * "ot directory 660 contains 

Pointer, to an HP.VWDA7A directory 66, and HPNWPRCC di-ectory 



/ 
/ 
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20 



25 



30 



35 



-10 



50 



«« e .i». a plur . m , of HP0KFd „ 4lrtetorlM> r , prejented sy 
«lr.«t. rt .. 663 , .«., ..„ lh# hommm 

-lr..„n.. . r . .,„.« ma fllM a „ oeljttd oBjtctj 
Th. in „ P0HFa „ , tand5 ,„ . thp<e disiti iM4iaj 

h.x.^cl.a! .„..,,. Eleft Hp0Hradd direeto ^ ^ ^ 

«fr.r. BS „„.,„..., nul5 , r . Th> . dda , nu>6 ^ 

indie.,.. «i=n „,0H ?dad , ir . ctory steres dati flUj ^ ^ 

Particular obj-ct. n a » a #.< , 

«.r., in tn, B „ Wddd dlrect3ry BMch a ^ 

» tn, ta g for tn. . bJ .« divlded 6y .„ lnteje . 

f ifty four. « ltsln „«„ HpoMFddd ^^^^ 

•-• ,,or,< by "» m . ..... „.„ 

». r,r..t „„,„„. U1 , uhere .„„„„. lt an auit 

i.«m« tag , an4 , lu . >p> a rtferencs 

cnos.n by tn* application. 

System file 60 3, HPOM? nr 1. 

" r -""-*«F Is also r.f.rred to a. 

»««,. Thl. fil. t . , u , t of au th . Unkj tiijunt u 

«. ./.«... it lt r . cora orl „ lM> Sut doej not ha>> a 

« "l.tln. 11,1.. or t . „..< ., „ 0> . pflo . r . copd fpo< t ^ 
»".,... t3 sp « clfy aadltlonal ylew ap . clrl5iUoB 

information. fie~ar-'« 

»t.« specification, .r, 
can,. specification „1. r !;3r4l . Vie „ 

"1. -cores can ». i 4 .. llflM on!y by , preB1 ^ 

«.«... an .„.„„, e . t , vl|u „, cinc>tlon fiij 



/ 
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able 



1 3 t ? r e e Z r, i r v 



TypelnClass 



SysCatFlacs 



properties 



fas t pro pa 



T tv; s record d e f i 



le s 



an object, otherwise this recor< 
is free and this field is the 
record r/jcier of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunfeer of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
r.urtber 20 (hexadecimal) is set 
in this byte. In the preferred 
embodiment all other bit 
positions cjst contain "0" and 
are not used. 

Specifies the number of 
properties, the length of the 
property races and the location 
in HPOKF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in^the properties 
file. Properties stored in this 
field are called "fast 



prope 



es 



System file 602, HPOMF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 



/ 

/ 
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signatures (see above) and is used to oarage a list of free 
records. All ether reccris eitr.er define an installed clas 
or are free. In the preferred embodiment HPOMF.CLS can gro 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
following fields listed in Table 3: 

Table 3 

lFirst? reeEntry Contains the record number of 

the first free record in 
HPOMF.CLS, or -0- if there are 
no free records . 



Fiield 



Contains the null terminated 
string "HPOMF.CLS" 



Version Contains the file format version 

number. 

lMixSecordNueber Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free). 



Table U, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



/ 
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°"" r ' r ° ir " s r,J!,Bi " «">"«•- <«• sr.... 5o,. 6 

" 3 " U '*«•- „rle„, information, 

".y provide information .oo u: otj ., t propertie, ^ aj 
-« .1... otject „ uhIt i5 tn , „ a „. of oejjct 

Sr.t.. file, 60- .50, provide infection a6cut cUsjes ef 

objects sucft as ur.at a-oiiea'i,- , 

ls ""dated with eacn 

das, of object., what icon represent, object, or a 
P.r,i e „l. r cia„ and llltl of „ h „ „, VfM ^ ^ 

'" iSJ -"« 21 can ts P"ce, S e d or eject, of a 
».rtlcu:.r eu... ,„ tta fll „ 

l " f ° r " U ' n * SOUt linkS »•* — » and eMU ooject, 

l-=l-in. a Hat of parent, an, reference ..... of „ ch „„„ 
f.-c a parent for ,a« eject, a U ,t of children „- 
r.f.rer,, „.... of „ eh Un , . ^ ^ ^ ^ 

additional information ,...„„. d , t , «, chanst ^ 
Additional!,, .„,.... fll „ 601 . 6 „ conta;n senerji 
Information ,ucn a, vna, flie, are stalled In the 
0P«rati„ g lys!M ror elch claJ3 „ at is lnstalled( 
Object, .... r.,...,., , ut0 . atle resespt uhen o((r ^ 



restarted . 



in tn, preferred e.p.dio.nt of tn, p r „. nt ln „ otl8n 
fii, SO, 1, referred to a, „P0 H f.C 4T . file 60J 

is referred to a, HPOHr.CLS. .„ t „ ftl . 6o , t , refer ^ ^ 

as „ ? o.r.x B f, ,..«.. rlu 60U t , referpes to m HpoHr psp> 
s.steo fi le 605 l, referred to a, H P o M r.r« S . m . m 

" r ' rerr " " " "OW.SDf and „„.. fll . 60 , ref5rrea 



/ 
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tnat 3 tria "5le is now display b - tn , 

Dvth m window 60C and < - 

region 797 of window -a ; . 

' Shl?! " iS " ! '«« " >»c,n 5 eur ,. r 

a Sutton on isi,: J0 
T)I1 . .... se!ecUon 

P-U *..n ..„„ cur . op T „ t , ^ 

to select a regi-n flop nr ^. „ 

<-< I* used to select selection - Plst ., , roe b „ 

res.lt, as shewn in FiguPe g 5 . . 

"New sha— d.- r >h«nng of 

° r - ^.u.n data « w e 

~ - - v. c New Shaoe" fc * * _ - . . 

:; sion 75? aad in — ■•»•' — 79 , 

" tW Shapes (object 750) is 9 , cwn to „ 
770 . " t0 hiVS aR additional link 

'fO, fro= its parent "»as»e »r>» / fc . 

. as „e JP » (object 707) . 

I-"- Figure 67, region 7ot h _. K 

»««.». om C! (06J . at , 00) , tSrousn 4 7ao _ 

tn Tlsu-e 72, OMF 100 la ,,.„, 

0W " t0 «"«in >.v.„ ,„ t „ 

' ™ «•». .,.«.. ni. ,03 

■'"« ru . 605 , jMtM . 

' 6 ° 7 - ° Hr lnt — 5 " • » i.t.,,.,. or onr 
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glCbal iS a or glotal object. A1 .. hougf 

Figure shows cnl , 3ix 5l0 , a , cbJec . s> the Ruabep ^ 

global object operating on a 3y3 ; ea is a B atter of ayst « 
configuration. Any object in the sy ste=, can refer to a 
global object byX^-S the reference name of the link t 
that global object from the global parent. 

A3 may be seen fPea Figure 7 3 , file records in 

H ? 0 M F . C A T are numbered con s e r u t : v# i v Th 

" - u c * ve -y • These numbers serve 

as tags, which identify each object. 

In the Preferred e=b 3 di,ent of the present invention, 
each record is 123 bytes i ., length. The fields for file 
record 0 are listed in Table 1 below: 



rable 1 



IFirstFreeEntry Contains the record number of 

the first free record in 
HPOKF.CAT, or "0" if there are 
no free records. 



' X * eid Contains the null terminated 

string "HPOMF . CAT" . This serves 
as a signature. 

VerSi0fl Contains the file format version 

number, which also serves as a 
signature . 

lKaxRecordNumber (•..►.,,. ». 

co «tains the number of the 

highest record ever allocated 
from within HPOMF.CAT (this 
highest record may or may not be 
free ) . 

Table 2, below, contains the fields for file records in 
0M? .CAT for file records other than file record 0: 
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*o as HPCM.~I--0 MWr a a 

-• ^' — Ptior. or each , yat „ fl , f is 

n ^ '-' given. 

System file 601, HPnur CA - Je . 

CA " iS a - so referred to as 
SrSCAT. HPOHF.CAT is a catalog of . 

s oi a-, the existing objects 

^ the system. lR F , 

- - nr-u... .CAi is shewn to D - 
— — a plur . llt , fll . 

— n. , i:e r . eer<1 „ fns r _ 38i . e sf _ 

although H ? 0 M ^ par * 

0"...»T = ay .„,...„ „„, B5re fUe resoras 

are shown in F ; r -j - a 77 - . , 

- 73. fli . r,:, Pi 0 is a header wh« C h 

contains v.-iou. signatures a.- is u ,.< f 

used to manage a list of 

file r»co"! «• 

A s-.gnatu.-e is sc,e „„„„ value which if 

Present indicates that the is Pe . 

i-e is net corrupted. File 

record i throuc* r> 1 - 

SJS " f " le record 8 and additional f n. 

l5rai rile records 

(not shown) either def-n. 

m „. . B >. 5iM „ $ , ?C « ? . C . T ... !rou 4 „,. le „ 

««.-< • ..«„.. . .,. 011 , 06Je=t Mlu< tRt 
p-.„. The gloSal ,.„.„,„,, a for> ^^^^ 

every other object a «H 

^wject, ana may be r^^a^n*^ 

• 7 oe regarded as a "pseudo" 

... M „ Bl t0 b , lh> pirtBi 

«« .!.».» o6Ject J5J tBroujS ^ 

*« .1.6.1 o bJect S55 throusn Unk ^ 

.»J.«t. »0- 255 are also „ Mni „ „ MHf>eir> ^ 

- H-0 W .c«T. ...» o tJect U HPOHP.C.T uhlch ls „, . 



/ 
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As show- i n Fig u -e c, thm 

o-»P..y.<i m w lnaow 79S a „ fi d>t a 



- - — s «... d . t . „ 30clat „ wtth ^ 

;;••»»••«.. — . „ „. Parent 06Jeet or any >r ib# 

i-nKs is not activ* nuc i** 

active, OMF 100 sets the bit 

,. r llnk ln HP0MF . jRp _ ^ t 

06Je „ _ t ^ 

request the new data. 

I' P.r.n, 1§ , ctlvei 0HF , 00 3sn< ^ 

reference name of the li.b , 

the i lBlt f0P whlch fchere ^ ad(Jltlonai 

-epa.ento bj ectsend ......... t. th . ehl ld ebJ-e . 

-t. «. new data disputed. Jn th . _ 
— -^..t m is active , and h43 reque3ted ^ _ data 

'•'•<i.p Lr... i. r . il0B 795 -f wlndow7 „. Afupther 

<«crlptlon of the View Spec* 'i c .t tan. 

4 icatlona are round in 

Appendixes 3, C and D. 

«..»«... .r «». present lnventlo „ la thit piMfi 

OHP ,00, „ m . ul „,.„, 0JJeet op <bj ^ 
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i 

i 



to 



20 



25 



TR * "••««.. ..... „. 

„... or «. a.*. t„ eMl4 OJm la «„ tlfUs „, 
««». J«.« «. ,. t . nu , 6 , p of tfte iini( _ 

«HF 'CO d0 .. l41 tn « trJnaUtlon im 13 , ntlfleiUon ^ >fticft 
4n<l Objects ,r. lnvolv.a. 

*»t„ f.l. 60., .,o W ., W , r , ftrrt<1 to ja 

"3p,op. „ P0 Hr.P„ ooaM1 „ . u object M( 

>"P.rt,.. .,..,« fsr „. f .. t o6J , ct propsptiea ^ ^ 

contained in HPOMF.CA'* r»«>. 

hpo*. .ca 4 . Each record In system fu, 6o , 

(HPOKF.CAT) ani system Tile 6C2 ( HP OMF CLS) h aa 

i.wnr.^Li; nas a properties 
field, as described above p a ^K » 

Each Parties field contains 
tfte fields describe- in Table 6 below: 



JO 



35 



JO 



J5 



Di'rDi skLoc 



n P ro ps 



Pools i zt 



Table 6 

Contains the position (byte 
offset) within HPOMF.PRP of tr-e 
Property li 3t directory. 

Contains the number of 

This is the number of entries in 
the directory entry array 
described below. 

Contains the combined length of 

in tJIV"" ° f the P^PTtles 
a „ P"P«^y list, including 

• Thl3 13 th« size of the 
directory name pool described 



50 



55 



For each object and for each class, at 
Position i., the HP0MF.PR? flI , l3 tne 
that object or that class. The direct 



the OirDislcLoc 
Property directory for 
ory has two major 



I 
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pcrtior.,: the entry array, followed by the na«, 

y tne name pool . The 

entry array has cn , e nt-y Tor . a -s « 

X f ° r " wh P^P^ty In the property 

' E9Ch eatrX ri6 ^ S out in TabU 7 below: 



Table 7 



ValueLen 



ValueOi akloc 



Specifies the length in byte , of 



CacheOf f 3e ' 



associated property! if' 
ValueLen i 3 2e ro, thl a ls alao 

3 "o r r°:/ nd tnere ls no 

stored anywhere. 

riela 1> ="1/ U >.<! ,t run 

t...«l.t.l 1 r f.:i.v lBf th . „. , 

ne naoe Pool . 

1..-.3 portion of hpomp ddo 

" P»PTU.. in lh . pro „ rty llst , lr . ^ mm ja ( 

user consents, da*- * < ' 

<*-e an- tlffle of creatlon> ^ ^ ^ 

created the object .»•,. 

J w ' 6tC - For »on information on 
Properties, 3ee Appendix D . 

allocation of the ftp.* 

3, tn l . nsth . ,,,,,, pisea tMMitttiy fono> ^ 

o., „. flPtt „ rs ef t „ t MtBapcontroi 

allocation of na ff ., a * w 

1 P a 8*3 0 through T5 of *ft. r, U 

1 * ne -H«t respectively. 
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When 3 to ra j • ► w * /» • 

m tn. f lrst , 02 . page3 l3 lnsufficltB a 

second bitmap i 3 a<Siti t0 th 

• i-e following page 1023. 

This bitaap controls the allocator 

..oca. .or. or pages 102<l through 

20"7, which iixediately follow th. 

1 I01i0w the second bitmap. 

Additional bitmaps and pages are a^.n • 

8 are added m the same way, as 



needed . 



Each directory and property value Is stor.a 

AU « 13 stored as a single 

block in the file, i # 

i.e-. as a contiguous run of pages that 

are all allocated in the same b< tmaa rm 

' o-toap. This causes the 

restriction that no directory or „*, 

y ° P ValUe Can 32K bytes 

C1024 times 32) in length. 

Sy.t.. file 60S, HP0M ? .r NSf l3 also referred to as 

-Pied to the 3 y 3teo when .„„ ^ _ ^ 
the class is a e-lns tal l«c . 

which serves aa a V an^< 

a validity/version identifier. m the 

preferred eobodioent the value of ►his d au s, 

o. -nis double word must be 
0101ABCD hex to be valid. m Table 8 th « 

Table 8, this number i 3 stored 

» shown because of the protocols for storage in the 

particular processor used by the nr-.r 

oy the preferred embodiment, i.e. 

an 80286 microprocessor made by int. 7 r 

»*ae oy Intel Corporation. 

Following the double word comes a s.m.. , 

a series of variable 
r... rt .. Ih . r . ls _ r , c3rd injtju ^ 

r..t or in 6yt „. tMj ls fo!Uve< 6y nuii _ 
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ess r.axe or the i n , tJlu , c , a3s 

c -e Til e naaes of t"a f m .« - 

f " leS C ° Pled *o the OMF tfir.cto-., 
* aCh t9 --»inat.tf by a nuU ovte 

n / / — lBf the ltBilh brt- 

. P . Xf th . nienaoe 
fecial character th# 

HMWPHOG directory. If th , m ^ 

f the flle begins with the 

special characte- th# 

.... :;; T' 1 " as5u " tw ° ci "" s 

*~ and class "CDF" n 

• Cla 33 A B " eauaed two f llt , to be 

e - cor y °oo and »Yy» ta f - h _ 

HPMWDATA directory n 

-tory. ciaaa *CD E " caU aed , rile to be 

installed- "yvyii*. 



Table 8 

of -'set content 
? CD AB 01 0! f < i c ° a3ent * 

Length of AB record ( 12 

9 on A »" * Mull 

Length of length byte «. 2 " ♦ 

''"»*" ° f len " h 6,t * • 

" II " 00 

l-tngtn of CDE reeir« (10 

L.-sts ,f Unf „ >( „ „ „ 
" »» 55 56 51 00 ..xxx-- 1 . Nuu 
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System File 605, KPOMF.SDF la also referred to a 3 the 
-shutdown file". HPCKF.SDF exists only when the syste, has 
been cleanly 3 hut down . :t i3 deleted ^ ^ 

and create, as it shuts down. 0 n startup, if thl , fllt ls 
-l..in I( OH: assuaes that the last 3 esaion ended abnoraally, 
and so it goes through its crash recovery procedures to 
validate and repair the syste, riles as best it can. The 
s/stea files can be in an inv alld but pre dictable state on a 
crash. These errors are corrected without user 
intervene,. Certain other Kinds of fll . consistency 
errors are detected, but are not really possible fro» an 
"ordinary" 3ys te B crash. These errors are in general not 
correctable and the OHF win not allow the sy 3 te ffl to coae up 
in this case. 

ir CM? . s DF is present, it contains a list of objects. 
When the syatea 1 3 5eing 3hut , own norBjally> each 
which is active at the tiae.can revest that the OMF restart 
the* when the sy v te a i 3 restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the systea is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-r.ro, OHF will execute its cr„h recovery code 

ever, though H?OHF.«DS' „ 

' J ' exists. Noraal shutdown will set this 

flij when produi"ii>t »h» re. <« 

18 " ne fliC lf soo« serious error occurred 

in the session being ended. 

After the first word, the rest of the file is a 
sequ.nc. cf three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
least significant byte is first. The third byte i, not U9e 
in the preferred eobodiBe.it, and is zero. 

For exacple, lf the 9yat „ i3 ^ ^ clean , y ^ ^ 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 



offset content 

0 00 00 

2 02 00 

U 00 



comments 

Indicates no crash recovery 
needed 

Tag of first object to restart 
Unused and reserved 

7 oA Tag 0f " eond object to restart 

U{ " Unused and reserved 

System file 7 , HP9MFIC0.NVE, Is a Hicrosoft Windows 
dynamic library executable file which contain, a dummy entry 
point and no data. Microsoft Windows is a program sold by. 
Hicrosoft Corporation, having a business address at 16011 ME 
36th Way, Redmond, WA 98073-9717. HPCMFICO.NWE also 
contains as "resources" the icons of each installed class. 
OMF modifies HPOMFICO.NWE directly during run time, and 
loads and unloads it to get the icon resources fro. it. The 
fonnat of HPOMFICO.NWE l3 de fined in Microsoft Windows 
documentation distributed by Microsoft Co'rporati on . 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 
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ur.n,ce S3a ry „,er h e a d. u!e , f ^ ^ 

overhead to be eliminated. 

» ».p.h. t i, .„ thtt 05es e=4e fpoi 

• »P*r a t, n brary referrea t0 „ a dynamic ^^^^ 
(or DU> r.th., t»„ ,. lBf tn . fuU „„„„„ 

c=d.. r,. o„ ly < ata m . aS30clatea uu „ t snipahot 
cont.u, d at , , Mcl „ t0 b « „„ rroj , mw obj<et ^ ^ 

P.r..t oPJ.ct. T». «... . lltl ,„c a p 3 uUt., fn# 
.»..„,,, rtftrr . d t0 „ , ayajBlc U6raryi ^ 

in directory HPOMFPSOC (directory 668). 

e.a.ple. F;gure „ 3h0 . JS , pareot Mi 

'» • 50 2 tnrou,, . un* A.. Ml . w , wlth 

5 °" " * ««• ««" «J.«t ... d, 3l ,nat.d 

».P.».. 503 1 B . v! .„ sp , elricat:on record for Unk 5ou _ 

•"Mho. 503 i, m . to provlde <iti froo euid o6jt = t 5 ^ 
to par.nt 50, w lthou .. tBe „...,.„, ef ^ 
application a , joci. ted wl c n cni la obJect ; 05 _ 

«. in F iglJre „, uhe „ tBer , la oo 5nap3Bot _ eMi4 

oPJ.ct 50 2 .. .,„„ order to jenj ^ 5 ^ ^ 

Parent . bJ .« 5 „, ln opd . p fop ^ ^ 

i. . 41 . pl .. InPUur . 83 _ 

»o....r. ,..„„« 503 t . shown t0 „r,»l d ,. ,i .» d.t. 5JJ te 
P.r.nc oPJ.ct 50, „ le „ out tB , ...„, ltf eMl> 50J ^ 

««... rurtn.r i.pi... at . tlM1 a « tall3 of 10 ,„ hots trf 

Siv.n l, »pp.„di, B, , ppenat , c ,„„ tpper , ilx D _ 

APP-dix « 1. , u,« „ 4ata structur , a BtthlB 

0MF 100. 
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Appendix 3 i« a d , 

<«»eription of function, which 0 MF 

interface 59? recognizes in the preferred h „ 

preferred embodiment of the 

Present invention. 

the preferred embodiment of 
the present invention may be t. n i 

, h " laple8e »ted. including detail as 

to how OMF 100 allow 3 data to bg 

lewed b «tween windows 

displayed on monitor 1U . 

• , of , r . ir .... pl< 0>tdt) # 

•«.-.i.n. rur«„. r <. em „ t0 tb , opepition ^ t ^ 
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Claims 



1. 



An ob.ect based d.stnou.ed computer system compr.s.ng a network of wcrks.at.ons and means for 
u n.m«jn g ob,ec.s between works.at.ons characterised by od,ects including a firs object type o 
swnng data and a second ob.ec. type for presentmg data .o a user, where.n objects of «• secondlpe 

u™Z£T? ,T? °' ** ,YPe ' V - S ' W enab ' e 3 * ™« ZZZns 

na n, T * hnt ,ype - co ™™<3 ™™ 'or transm.tt.ng an object of the second 

-ype V-c, between workstanons thereby to create a reference to the assoc.ated ob,ec. of the tin type 
iV-«) for each workstation rece.v.ng an cb,ect of the second type. 

'° ' COmDf,£m9 meanS '° r C00y ' ng * - -on. type rv-c, 
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